A new benzyldihydroisoquinoline alkaloid (1) was isolated from the tubers of Corydalis cava and named corylucinine. Additionally, 8-trichloromethyl-7,8dihydropalmatine (2), an isolation artifact of tetrahydropalmatine, was obtained. The structures were established by spectroscopic (including 2D NMR and optical rotation) and HR-ESI-MS methods. Both compounds were tested for human blood acetylcholinesterase (HuAChE) and human plasma butyrylcholinesterase (HuBuChE) inhibitory activity. In comparison with the used standards, both compounds showed only moderate inhibitory activity against HuAChE (IC 50, HuAChE = 127.6 ± 5.2 µM for 1, and IC 50, HuAChE = 82.9 ± 3.9 µM for 2) and none against HuBuChE.
Alzheimer´s disease (AD) is the most predominant cause of dementia in the elderly, affecting 25% of the population over 80 years of age [1a] . According to the cholinergic hypothesis, memory impairments in patients suffering from AD are a result of decreased levels of the neurotransmitter acetylcholine (ACh) in the cortex [1b] . In the healthy brain, acetylcholinesterase (AChE) is the most important enzyme regulating the level of ACh, while butyrylcholinesterase (BuChE) plays a minor role. However, in late AD stages, levels of AChE have declined by up to 85% and BuChE represents the predominant cholinesterase in the brain. This fact has targeted BuChE as a new approach to affect the progression of AD. Therefore, research into new inhibitors with dual enzymatic activity is required.
Several species of the genus Corydalis have been used in the treatment of memory dysfunction in folk medicine [2a-2b] . The tubers of this plant are a rich source of isoquinoline alkaloids of various structural types. So far, about forty alkaloids have been isolated and characterized [2c-2f] . The present work is a continuation of our previous report on Corydalis cava [2f], where we described the isolation of fifteen alkaloids and their HuAChE and HuBuChE inhibition activity. Compounds 1 and 2 were isolated by preparative TLC from a fraction of very polar alkaloids. The molecular formula of 1, C 21 H 25 Table 2 in CD 3 OD) showed four aromatic and six aliphatic signals. The 13 C NMR spectrum (Table 1 and 2) showed signals for twenty-one carbon atoms. The coupled 13 C NMR experiment indicated that five of them were methyls, two methylenes, five methines and nine quaternary carbon atoms. The COSY experiment indicated the presence of CH-CH 3 , CH 2 -CH 2 and ar.CH-CH groups of atoms. Based on the gHSQC spectrum, the 1 H signals at  3.7 -3.9 were assigned to the four carbons at  55 -60, which represent four methoxy groups. Also, gHMBC correlations were taken into account. The quaternary carbon chemical shift at  172.41 in CDCl 3 is the signal for C-1 due to its cross peaks with the protons at  7.20 (H-8) and  3.68 (H-3); similarly the carbon chemical shift at  122.77 (C-1´) with the proton at  6.35 (H-5´). Key gHMBC correlations ( Figure 1 ) revealed a connection between isoquinoline and benzene. The methyl at  1.62 was assigned due to its cross peaks with the quaternary carbons C-1 and C-1´, so the CH at  42.53 connects C-1 and C-1´. Other gHMBC correlations of the aromatic proton at  6.68 (H-5) with C-7, C-8a, C4, and the proton at 3 3.80 (3H, s) H5, C7-OCH 3 56.36 q C6 C7-OCH 3 3.72 (3H, s) H8, C6-OCH 3 56.48 q C7 C3´-OCH 3 3.76 (3H, s) C4´-OCH 3 61.07 q C3´ C4´-OCH 3 3.73 (3H, s) H5´, C3´-OCH 3 56.19 q C4´ a 500 MHz/ CD 3 OD; b 125 MHz/ CD 3 OD; c 3 J 2 J 4 J Similarly, aromatic proton chemical shifts at  6.35 (H-5´) and 6.81 (H-6´) were assigned on the basis of the provided gHMBC correlations. NOESY correlations support the proton assignments, particularly that of the methoxy position. The CH proton chemical shift at  4.72 in CD 3 OD provided exchange with deuterium. The 1 H signal after 24 hours disappeared and the doublet at  1.40 collapsed. This process is reversible.
Compound 2 was identified as 8-trichloromethyl-7,8dihydropalmatine by comparing its spectral data with those reported in the literature; this compound is an isolation artifact of palmatine. Palmatine, together with berberine, belong to the group of quaternary protoberberines. These compounds occur in the form of an iminium cation and it is known that the polar bond C=N + is sensitive to nucleophilic attack followed by the formation of the corresponding 8-adduct [3] . Palmatine and berberine are frequently converted into their free bases, called pseudobases, during the isolation process in the presence of common solvents, such as CHCl 3 , MeOH, EtOH. In conclusion, since pseudobases do not occur in plants, compound 2 must be considered as an isolation artifact. Both compounds were tested in vitro for their HuAChE and HuBuChE inhibition activity using the colorimetric method of Ellman et al. [4] . Unfortunately, in comparison with the used standards, they showed only moderate HuAChE inhibition activity. Against HuBuChE both alkaloids were considered to be inactive. All results are summarized in Table 3 .
Experimental
General experimental procedures: 1D and 2D NMR, VNMR S500 NMR spectrometer; High resolution electrospray mass spectra, LTQ Orbitrap XL (Thermo Fisher Scientific, USA); EI-MS, Finnigan Focus GC (Thermo Electron Corporation, Madison, WI, USA); TLC, Merck precoated silica gel F 254 plates; Optical rotations, ADP 220 BS polarimeter. 
Isolation of compounds 1 and 2:
The complete extraction and isolation procedure is described in our previous report [2f]. Compound 1 was isolated from a fraction of very polar alkaloids. The water layer from the fraction of polar alkaloids was afterwards treated with 10% NaOH (pH ~ 12-13) and exhaustively extracted with CHCl 3 (6 x 150 mL). The organic layer was evaporated to give 0.85 g of brown residue. Compound 1 (35 mg) and 2 (52 mg) were isolated using preparative TLC (To: Et 2 NH, 95:5, 3 times).
Acetylcholinesterase and butyrylcholinesterase assay, preparation of red blood cell ghosts:
The same procedures were used as in our previous report [2f] .
Corylucinine ( 
